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mti^f&< (2. 5iWT*Mtg) « WJ^^t^t^Vi (4 5 0 



( 2 ) 



2000-340651 



I 



[si*iH2] figi)-A*tTIH-«^ (I) 

C4-T»)y2 ( I ) 

(I) 4>, niB®R«&>!f$fiJitCM^|fel~6 
<^W*SS^^b, n«l~3®S&T*^. {Bb. 10 

*tLTSi*n. 2~2. o^;u-t?*siir*«ixtt2 

^m^mi. 2. 3. 4mf5mWi<^<sMmmm<Dmj& 
m. 

[0 0 0 1] 
CO 0 0 2] 

mmay^m] l s i <Di^mm<tiz^^mi^<Dm.mit\z 

j!»*raSt34oT#TV»§, SejfSd^e, ifcSI«*4. 28 

6.tlT^it*i. T^/N'-rxwE^F^^a^fiML. LSI 

tlTV^S. eSI«^IRtLT«, tfcSjfm^3. 5@*® 
S i OFig (CVDffi) . tfc^«^2. 5~3. 0©^ 40 
asOG (Spin On Glass) . W^^f? U V-^^iSftH 

tfc^«*2. 5U^T<0tr»tCOViT«, 7y^*IS. * 

3lKJK^*^*iS?g$nTViS*^, L S I CDHre^Jg^tL 

[0 0 0 3] yymmtmt. 2ss®tt;si«^*wr-5 
**3 0 o"cwT-c«.-5fcie>. -tw^^TttL s I <Dmm 



iLT, 4#M¥9 - 1 4 3 4 2 0#^«lC^$nS«;5: 
fc*, LS I ©7'P-t7.raSS:<gta{t;bTfe3(SiJ-;^tv- 

[0 0 0 4] ^KMWut, ttmmm2i:iT^m^'^mtt 

«. #M¥8 - 1 6 2 4 5 0^-2i$g. ^B^ipS - 5 9 3 
6 2#^ffi^JC^$naJ:5;^. Ji?U->n4^ii->^?g* 

2 7 9 0^^^lc^$n-5J:5;^cJl^'JX5'l/>*fctt5i^ 
[0 0 0 5] b*^L. 7t?'J->D:t-y->^5KS:y;Kt;. 

fcJ6tr«, Sia (4 5 0'Cgge) TSP$rs1©J^5!lS*«ig^ 

taft; (4oot::wT) vrcim^\z\tmm\tmmt^^ib 

S«B2«8raSiJ^(!^Ei^lS© 1 0 ^<D 1 m&.<D 2 Onm^T 
[0 0 0 6] 

[5S?a**«fytLJ:^frsgBS] i§*^l~632«©^ 

LS I ©^Fp^^gjid^^ibTffm. it^mm^ 

fi< (2. SJMTd^pJ^) , »l^tt*i«V^ (4 5 0t:t^ 

iK©siifife*ji#t-rs t>©-e»-5. 

[0 0 0 7] 

« X y 5^ > ifmmifi^^A (c^-r -5 x ^ 9^ > ^^a* * © 1 

lK©fijftte»cM-r«. ^^J-A*«TSS— 
/KiC (I) 
[<b2] 

RoSiO 

(-)I9:^ (I) "l^. n1B©Rtt«-'er?fi51:lc^3R»:i~6 
©*^SS:^b. n«l ~3©S^T*'5. fib. US 

©s \w.^\z^'tt^mm^R<DWLm^<D^^\t&m^ 
iK©®ififejcM-r-5. 

[0 0 0 8] ^g^^©m^£*t, i^^M 



( 3 ) 

3 

^1. o^;nc**bTS i 2~2. o^;i/-e*.5 

yym^'^^-r^x.-y^>ifm^o. i~5as%®>' 

pr^. ire, *^Bj(3;. egi«^M<^itiji«^*i2. 

[0 0 0 9] 

AS., ^^B&Z/:sLy^>ifmz-D\,^Xmmf3iUU<Dm. 

^^B<Dx.-/^>ifmmiti o<&£t±T?*sjiiA«ie>g 

[0 0 10] -€-©J;5;a:»*#t»-e-tbTtt. 20 
( 1 ) fiEiJ-A : -ilSiC ( I ) . 

RoSiO (I) 

(— iK^ (I) 4»s ne®R«&>!rffiirJrg55^®:l~6 
©W«8»*^b, n«l~3C»Sa-C$.^, mb. IM 
CDS iil^J'iJ§^-r-5**SSR©^^^©^fHS8<@Ji^ 

^^i-B : S i O2 

Xy^>y:^ : 7-7ft;*^^£^tfX->^>i7'5^ 30 
[0 0 11] (2) fig^J^A : Tt^U-fS *u=*^y U 
JpU7U;i'X-5^;k^©:^«7RUV— 
^iJ-B : S i O2 

[0 0 12] (3) fi!c4J-A :-J»iC (I) , 
lit 4] 

Rr,S iO (1) 

(-Sa^ (.1) fp. niHWRta^-er^itcR^^l-e 
0**8*«^L/. n«l~3®fiES:T«-5. fib, Iffl 

: mmz-^mu^m^v^-- 

[0 0 13] SOG?*, CVD&TJ^J«$n7tS i O, 

M>£:7-y^b7KSSEx>y^>i^bfc«^. mm\z^-DX% 

^U^il^. 0. l~5l:»%cD7y<b*^SJOX-yg^V' 

-h«ioo~ioooo A/»mm.-c$>^, ^tiizM 

b, (1) om*.-a-*p-a-®^iJ-At;is:£.w^»&=t-r^ 

7|^ij->n+-9->«. 0. l~5S§%SS©7-;/ft:*m 

^-cttji&fx-y5^>i?'$n?jtvi. ise-pT, (1) com*- so 



• 2000-340651 
• 4 

^4)-At*S4J-BOX-;^>i/®a*;tt«3(lE 

^^x$>^, (2) wm^i^^-s-tJiticcJViTfcwta^u V— 

« :7 { b/K ^ K T « X > $ ti ;^ V i 05 T d © *l fe 
X->5">yiM^ttti3(iE5^Ta5-S. (3) (Om^-^ioit 

«. ggftbfcdt'j ->D^^-y->«w*SJiFja£ir«*&«?b?S:v» 

[0 0 14] (1) (Om^-^ioiHt. fi)£iJ-A*iW«K»-^ 
;*c^4"l'*S:MbfcW-&coKfi*Wj:V»c:tA-'e>, #?LM 

m(Dm^t^n^'!&Mizx^mmm(Dm±. mTb^^<^^ 

Ti^e., ^^^B*iifflAK^i-S5[bfci^-fj:J^K©«^J^$:^ 

BJrjg^TSvitd^T?^^. ^^Bi)mii^<^m-r^ii. 
o> ii©«K«^s, *ei*tt*«efe#sn*. e-«r© 

^ra©;^^$*«/hSVi«a:. ejKffl;4iBiS*«-r-5LS I 

[0 0 15] (2) ®mi9-^*3li-|COViT«, figi)-A*< 
*tt|5}tUV-T*-5Z:a:d^5., ^«4}-B*Xy?'>^'bT 
ffi»mM*Jg^b7S:^©XeT?, Tg {^=y7.1&»}^) 

[0 0 16] (3) ©m*^*Pi3-«. (1) ©Sa^^to 

■fri^^. mm^> iissT?©«i«^«irffinTv>-5*<, x 

i^TS (1) . (2) (DU^'^ioitiiit^VXX.y^ 

>iff^mi)i&<ti^. (2) , (3) ©ffi^^fc 

[0 0 17] LSI ©XSi:©S^tt;f5^e.«, 

i:^i&mf^mm<Dsm\zit. (d ©ia*^*3-e-*ia'fe 

MbTv^s, ^id-c, m'^m<Dm^:^miiVxu. cv 

SOGffi*ffiVi-&^:<!:**T€--&*t, ^^J-AC'^'tc 
fiE»B*«jgaECiJ-fi:bfc*g^lK**#^n, fiE^J-AlCMf 
S*KiJ'B©X:y5">;y5$a*t;^€r<;4*tVi5jiSfr> 3 
OGfe©::^*tJ;t)iibTVi^. ifc, SOG)*«, ^r«8 

»^#*U>'P+it>©jgfi!c:;^fetbT. 

6.nT^D> XS©fBf<5!$, ^i^tt©WSfttVi5;i^T 

[0 0 18] SOCmXit. 5i?';->D^--9->:i-«Jrfv- 

jp*fflv>T3 5 o'c~4 5 ot:sg[©aignfiipi^& 



( 4 ) 

5 

CO 0 1 9] ^^v'^u^-^ym^mt. m^is. t)vu 

-C500~10000 CD<gHfr-5<^*^SS bV^. ttilft 

Jh. CF.CH.OH, CFjCF.CHOH, C F, (C F 10 
. ), CH, CH,0H^O^7 •;/*TJUn-;k gfK^5^ 

x^i/>^Un-jp^:y^5^;P7'-feT— 
[0 0 2 0] #«;->p+-y->m^?BES:#-sfcje)07;w3 

4^S/i^^>^:>'V— tUTtt, — iRiC (II) , 
[ffcS] 20 

Rr^SiCOR' (n) 
(-SSa: (ID 4^, n{B®R{i=&>«rSfiSUc|^^Scl~6 

R' «. ^3SS:i~3cdt;1'^^;1'S* 

55b. n«0~3©S|»-C*S. fib, HH©Si|g^ 

[0 0 2 1] Z.(D^o-fS.T)V-3^ly~^=y>=^^-^—<Dm 
ibT««T©<k5i^t>©7!)ife^. h^->v-^ 
5^h7Xh^>'->5>, ■xh7:/P7|^^>'>'7>^ 30 

5";p-:?x h -> -> 9 >m<D'J7}V^)V'J7)V::i^ -> -> 
[0 0 2 2] Z.tlib<07)]^^^i/'y'P>m<r>^'V. h "J 

x<v5^>i/jgm&±tf-5ifc4&trwffl-e*^*t, mJnb 
# U -> n >St^S«?*#«) JCffl V» S 7 ;P :3 -> -> 

7 >±^<D 5 ^:;i'%JEJlTi:-r«> ^ bVi. 
[0 0 2 3] ^iF^Ahtt^-flBL-i: (I) 
[fb6] 50 
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, 6 

RoS iO (I) 

(— ISS: (1)4". n(l©R«a-<r?$irtC^^S:l~6 
®**a»«:3^b. n«l~3©SEg:1?«)-5. fib. HI 
OS i ll^tC*g^-r-5*«»R©gt3Ri!l:©^fHa8®iil 

7t^U->D+-y->mfliffi*»-5*^<hbT«, J5£iJ-A»CigJ. 

— (II) -e«$n-5T;pn4^i>->5>©^-fen*<o 
[0 0 2 4] M^d^i^SJiS^ft^-es^S 

«:ffVi. fi£i^Atfig^)-BcD7;UP^^->v'7>lgOSJStt 

B *t^< ^Sn-S ^ "J r/v-dtjg^sns i; 5 fcr •& 
c:t*<»SbVi. ®;^fflv»e,nsjS:^«=-r«, ^«^J-B© 

tt^^j- b©t;u3+v'->7 >m(DK^i)m ;i o ^-r < > 

^j- B Aix y ^ > $ nx jgfiSt^ ^fp^dt j; o aB*K ^j- 
tJ[bfc<£i^m^iKA*^&n-5. ^ra©:*: 

^fflt?*sii:m2 onm«Tic««s-rseit*«^ffi-T?ab 

[0 0 2 5] #SnfciRU->n:^-y->m^«*fflViT2fi: 
d^U>'n4^-y->M^&?S€:^V^Tl 0 0 0 — 5 0 0 Orpm 

^ffl^tfS 5 0*0-4 5 O'C-CO. 5hr~2. Ohr 
<Dlni^*ffVi®{t;il (*t^lK) vim4 0 0'C 

IU±(DJOf'^fT;^?&;Vi*i^H. 3 5 0*0—4 0 OrcDiD 

[0 0 2 6] :k\z. ;ioW{t;]K*7>v<t;7K«r^tiX'>g^ 
>^'«[t?xy?^>i7'$ff^. ^:«B#®raS«2 0-3 0 

«.*i-&©iiis«o. i~5as%©r^T?. sas^Pe^**® 

t^^J- A t B cox y 5">i^©S*^tt*t«;5:t3n-5 WJflgtt 
*^#e.n«)0. 1- 1 0Sft36O7yft;T>^:X':;A7K 
[0 0 2 7] xy^>i^l^BBtt. 8!'fk)K©;S:^», BSt^ 



( 5 ) 

7 

<Dimt.i^<ti\,\ m<omvrmit. xu^v^-rj^Tiga 

n^, 10 
[0 0 2 8] r-v>'a^-^>m^i&<D-^^^{'¥. m.fSi. 

vxn<in^{s.mmmmA^> s i -oH*js^#<wr 

mo:>is.mmmmt3it:>nrc o , l s i (o^m^ws:m^ 

■tf> (HMDS) SfflViT^fflSr-Silt-r, S i -OH 
*^<&S i -OH(CH,),JCiea-r-5Ct-C, IgCDKS 

Ti^y hy\y-hxa ot:~i 2 o-x:mmziia^.hUf)^ii 

HMDS©M^lC$^-r^FS«:fflli-&;:t*tT^^. "Jr 
XA-SHMDSO^^fCSebfc«tt, HMDS CDS 
;£;«r{5aiL, i©SI;^HMDS4|**-r-5fcJ&. 1 5 Ot: 
~2 0 0*Cgg^t?j!raf^&fT^. 

[0 0 2 9] mmz. X<v5^>y4'JCl»triR«bfc*i> 
^£l**rSfc«). *?*fflV»T^^SH^«f 3 5 0'C~.4 
5 0*CT0. 5hr~l. 0 h r ©Jof^^fr^. C1©B# 
4 0 0"CJil±®jjnl^*iff^7^£V^«-8-«, 3 5 0*C~4 0 
OX:<DmmXh^»X&^. 30 

[0 0 3 0] ±l2®*}**ffiViT, J^ARtK^R^J-B*^ 
^j^S*t^JS[<DffifiK*t, ^5^0^ (-Se^ (I) \zis\i- 
•S*«SRfi3fe) 1. O^r^UCjfctbTS i 2~ 
2. 0^:;UTa&-5C:4:*WiLVi, JlW^H'^cDifiilE 
JS!|s^©gB^SlJ^:fei58Sr«^:^:^rJ;9fTA€>. * 

m\z^K)no:itT()^-v^^. 

[0 0 3 11 C 1. 0^;HC**bTS i 

(->«J3>MT) 2^:;i'*«n?a&.&t^5J'B*tx 
>;/^>i'^niC< <;^^«f^FlAi*^, m\Z. CI. 0^ 40 

*\ t)b<«*g^]^^^*tX«;;^>y3nTbS^«lS] 

i&mmm<ttmmi&<omiLt\^^^}^xmzitf 

*bVi|effl«> Cl. O^rJUC^tL-TS i 2~ 
1. 8^rJUT«)-5. filGSH;a:B3i^**-rS L S I © 

TX. ii^-Z)Wimmi)^2. 5£A-FcDK«rf#-5fcJ6»r«F*b 
^^ieffl«, Cl. 0^:;HCjl*bTS i *«1. 3~1. 6 

tji/T*«. *fc, ^^\zm.mfs.&isi^mT^i^s i(D so 
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m$mtvrmzmi^rzm^<Dm-^o:>^rm^<D:k^-^i)ii 

OnmKATT. *'>o^m^*<2. 5 Jli(.T<0|g*#^fciS)»c 
JfibVi$gfflf4. Cl. 0^:;HrjbtbTS i ;1<1. 3~ 

[0 0 3 2] (.-fSi^ (I) lr*3tt-S*«»SR 

ffi*) 1. O^JHr^bTS i 2~2. O^rJPcT) 

^ffl(^t?abn«, fi£i>A**(DS i t^6fB&M<DS i 

tfc*<-^CO«^, f«^J-A4*®S i »C3it-r-2>fi!i^J-B** 

-rvifflf6]Aiab-5. fi!c^>A**©s i 1 ^;ncjkt-r-5J5£^}- 

B**©S i ©«tbTit*lca*bVi«gffl«, 0. 4^: 

[0 0 3 3] yyih7i<i^^tSX.y^>^^X^^B^X. 
•v5^>i^-r-5«^, X-;/9^>i7'll#F^*tS-r^-&t|g*iT 

46. :g®^X-;;5^>i»'^ra®-7-i?>*«/h$Vi«^*Sfe 
•5. -t-©*i^tt, 01. 0*;MC^r-5S i**0~l. 

;:cr))K«ClClTfflViSX->/^>i/'^^-C«5&^:X'y5=- 

ta^e,^ x-y5^>y«P©jK©is»jat*s&jt:-e#s. ci. 

0 ^MzM-r^ s i *i 0 ~ 1 . 2 ^:;i'-t?$)-s^g-a-JK«>tt: 

[0 0 3 4 J ^^m\zj:^i&^mm«imm^. l s i o 

[0 0 3 5] 

mmm 1 ~ 8 

^:ypt^;n-u^ h=¥->>'7>i*;nc^b, 7^h9;>< 

h + >'->9>^£0^:;i/. 0. 2^:;k 0. 4=^)V. 0. 

6^;wminbT7i?u->n^-9->m^SS©siiES;fTVi, 7f? 

h4^->->7>i®«i:bT«:/Dew>i^Un-;i/=ey 

bT©vu-f >Si*^gF«fb/i:**j»TbTfT^fc. 
m<r>mm^<Dwmt.2 3X:x, yyxzKOA::x,{zi:^m. 

TJU3^'>>'9>1. 0^:;HCjttb, 0. 0 1^)ViiV 

^as-s-bfe <i:(R:t bxth^ bfc^jf 8 aa 

%ICifeSJ:3Jtbfc. 
[0 0 3 6] *t»«E©^STi(«Tai, 2I^P5SS««i« 



( 6 ) 

9 

mo «, 8 0 0~2 0 0 OCDfflTfe-pfc. ^(D^\m 
2t» (- 1 8*C) T«'i=*ffofc. 

[0 0 3 7] h+->->5>©**fflv» 

->5>*n 0. 2 2^:;W, 0. 4 5^;W, 0. 6 7^:;i/ 10 
©flb»^^£^ViTI^«©;^j4> ^i^j^TfTofc. fib. 

7j? u -> n >ts«i A 1 7i? u -> D ^^r-y- >^j^ B * u 

[0 0 3 8] c:©B#©#'j->D+-y->^^BeAC9^¥±5^)- 
5 0 0, ->D+-y->®?SB®i^¥i%5>^»« 
9 0 0T*t?fc. iifiE^tts 0 4j-aa^«t*^bfc(i9-fe> ^ 20 

0 o~2 0 0 o©raT»-3fc. ^(Dmti^iMm (-is 

[0 0 3 9] ^/p^^;i'hUp^ h=*^->->7>l^:;P<i:v' 

^i^iJ-^fita 1 2 0 0 Ti&ofc. 30 
[0 0 4 01 7|?U5^D:^r-y->ll^lTlK®~®*fflV^T7.h! 

rj><::7x/\— m^lHie©:»*, 4 0 o'CglYb^ 

©i^J?*^ 4 5 0 0~5 0 0 0 A^SJCTSSi^tca-m 
h-ri 5 0*C/3 Osec, 2 5 CC/ 8 Osec©'^— S: 
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^'PX> 4 0 Ot/1 h r®fflg*ffofc. ^flS^Oie 

[0 0 4 1] 1. omR%<Dyyit7K.m^^m^^xmit 

ICaV^Tti. 4^J-fflX-y5=->i^S:fTofc*«. IS:^, ffl^ 

(D]^«2~35^•©x•v9^>^7'-t?^£;;^;, a^^*<-«©fit 

3 0~4 Oj6}>T?l£;:^, JB#f^*<— tKUS^Q 
=*^t}->M^^®~®coM©x-;/g=->if«, jS:^, HSf^ 

•T'^T, x'jT'Vp^-^tciO, aSf^ti^ffSrl^B^JC 
JBBSbfc**, 7y^Xy5^>y&fToT"b, ]K)?tt«'> 

[0 0 4 2] ^■^/{kTK^Kx-y^^^i/^fTcfc'^XA- 
*&2t5cfP®L, ^©^-fe IftSHMDS-CSaSUfc. 
Jj^'> HT/l'— h*ffitrffiV»<Of^«Bt;:HMDS*^ATr# 

-c. 1 0 0"C/2:Ji'CDjiasi*fTVv :;*:v^rs^f?H^© 
h:/^— FT?. 1 6 0'C/2iJ-©ffiS&ff-Dfc. H 

[0 0 4 3] :7-><b*^S!lCJ;-5X<y5">i/*fc«, H 

MDSffliS©^, 7i?U>'a+-y->M^&1Ka)~®©^«:, 

il8a!*F&IBV»TS^4 0 0*C/1 h r©«iab/S:. Z.<D 

imm&i<Di!^ij, mmmiBaffim\t, 3^v^>tf^i^\i 

fe. « nr. 2ftg©^sas^©js:^ja5f^*5^-r. 
[0 0 4 4] 2m.m<Dwmii^^iB^\z. mmm<Dm 

^<£fTofc. 1 5 0 0 A^S, it«2iiim©A 

r. 

[0 0 4 5] 
[^1] 



11 



( 7 ) 
I 
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(2) 








HI/ 










1 0' 


1 fl 




1 n 


1 . 0 


1 C\ 


1 n 


1 /I 

i • U 






n n 

\J « VJ 


n n 


n n 


n n 
1/ « li 


n n 


n n 


n n 


n o 






11 • u 




u • * 


U • D 


U • ^ 


U • D 


u • o 


U . 0 


1C51 540013 








f O 


o b 


D O 


/ U 


/ o 


6 0 






m m m 


1 . 3 6 


1 . 3 6 


1 , 3 7 


1 , 3 8 


1 • 3 7 


I ♦ 3 8 


1 . 3 8 


I ^7 

L • Or 






4 9 


7 6 


3 4 


32 


6 I 


47 


57 


5 1 






jffl ^ * 


I. 36 


1.3 6 


1.2 8 


I. 20 


1. 34 


1, 29 


1. 28 


1.3 6 








2. 7 


2. 9 


2, 2 


2. 3 


2. 7 


2.7 


2. 9 


2. 7 






2. 7 


2. 9 


2. 2 


1. 9 


2. € 


2« 3 


2« 2 


2, 7 



(0 0 4 61 7itUv'n+-y->m*}a^0, ©^fflt^Txe 

0 CC/l h rg!<kb/5:llg©H:SI«^*a!l^Lfci^ 

d'^tjfci^^e.ns. 30 

[0 0 4 7] #U->D:^^-t}->m**(3)^ ®)&^sf§^n« 

*tx>>9=->i/$nTV^-5i:5^;^6.n«.. x-^^'^i^^tC 

t#;^Sns*i, X'>f^>ifmcDltSI«*«2. 2~ 
2. 3 t^gViiltd^e.. m^«©*^^#&n-5J|§Ettfctfe 

[0 0 4 8] #U->n^-9->^:ft«®~®*^6.#e,n«> 
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(54) MANUFACTURE OF FILM HAVING LOW DIELECTRIC CONSTANT 
(57)ABstract: 

PROBLEM TO BE SOLVED: To make low the dielectric constant of a composite film and 
improve its heat resistance, by adopting an echant whose etching speed relative to its 
component B is made not smaller than the etching speed being specific times as large as the 
etching speed relative to its component A. and by etching through the etchant the composite 
film made of the components A. B. 

SOLUTION: By using an etchant including hydrogen fluoride whose etching speed relative to a 
component B of Si02 is made not smaller than the etching speed being ten times as large as 
the etching speed relative to a component A or polysiloxane made to the unit structure 
represented by RnSiO(4-n)/2. the composite film made of the components A, B is etched, 
where each of n pieces of R in the equation represents independently of others an organic 
group having one to six carbon atoms and (n) is a positive integer of one to three. Also, the sum 
of the numbers of the carbon atoms of the organic groups R bonded to a single Si atom is made 
not larger than eight. As a result, a high-quality composite film having a low dielectric constant 
and a high heat resistance can be manufactured with a good yield. 
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(57) [Abstract] 

[Technical problem] The quality control with high (450 degrees C or more are 
possible) thermal resistance with low (2.5 or less are possible) specific inductive 
capacity suitable as an interlayer insulation film of LSI etc. which can manufacture 
the high-definition film with the sufficient yield easily is easy, and the manufacturing 
method of the low dielectric constant film which was excellent in depressor effect in 
cost is offered. 

[Means for Solution] The manufacturing method of the low dielectric constant film 
including the process which etches the bipolar membrane which the etch rate to 
Component B becomes from Component A and Component B using the etching 
reagent which is 10 or more times of an etch rate to Component A. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacturing method of the low dielectric constant film including the 
process which etches the bipolar membrane which the etch rate to Component B 
becomes from Component A and Component B using the etching reagent which is 
10 or more times of an etch rate to Component A. 
[Claim 2] Component A is the following general formula (I). 
[Formula 1] 

(I) 

(n R shows the organic radical of carbon numbers 1-6 independently respectively 
among a general formula (I), and n is the integer of 1-3.) however, the sum total of 
the carbon number of the organic radical R combined with one Si atom — eight or 
less pieces — it is — the manufacturing method of the low dielectric constant film 
according to claim 1 whose component B are the polysiloxane which consists of unit 



structure expressed, and is Si02 and whose etching reagent is an etching reagent 
containing hydrogen fluoride. 

[Claim 3] The manufacturing method of the written low dielectric constant film 
according to claim 1 or 2 whose Si the presentation of bipolar membrane is 1.2-2.0 
mols to 1 .0 mols of carbon atoms. 

[Claim 4] The manufacturing method of claim 2 whose etching reagent containing a 
fluorine is 0.1 - 5% of the weight of a hydrofluoric acid, and the low dielectric 
constant film given in three. 

[Claim 5] The manufacturing method of claims 1 . 2. and 3 whose magnitude of the 
space formed into the low dielectric constant film is the diameters of 20nm or less, 
and the low dielectric constant film given in four. 

[Claim 6] The manufacturing method of claims 1 . 2. 3, and 4 whose specific inductive 
capacity of the low dielectric constant film is 2.5 or less, and the low dielectric 
constant film given in five. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of the 

low dielectric constant film. 

[0002] 

[Description of the Prior Art] Increase of the apparent signal delay by increase of 
the capacity between wiring is posing a problem with detailed-izing of wiring by high 
integration of LSI. although Si02 film by the with a specific inductive capacity of 
about 4.2 CVD method has been used as an interlayer insulation film from the 
former, in order to reduce the capacity between wiring of a device and to improve 
the working speed of LSI ~ more — low — the dielectric constant film is called for 
As low dielectric constant film, organic [ of the with a specific inductive capacity of 



about 3.5 SiOF film (CVD method) and specific inductive capacity 2.5-3.0 / SOG ] 
(Spin On Glass), an organic polymer, etc. are coming to the phase of current 
utilization. Although a fluororesin, porous membrane, etc. are proposed to it about 
the with a specific inductive capacity of 2.5 or less needed from now on ingredient, 
the present condition is that the ingredient which has property sufficient as an 
interlayer insulation film of LSI is not developed. 

[0003] Although a fluororesin is expected as a low dielectric constant ingredient 
since it has about two specific inductive capacity, since Tg is 300 degrees C or less, 
if it remains as it is, the application to the interlayer insulation film of LSI is difficult. 
Although the bipolar membrane of a fluororesin as shown in JP,9-143420A and a 
polysiloxane is proposed as an approach of solving this problem, since the pyrolysis 
initiation temperature of a fluororesin is 400 degrees C or less, even if it low- 
temperature-izes process temperature of LSI, there is a problem that there is no 
sufficient margin. 

[0004] Porous membrane attracts attention as a technique in which two or less 
specific inductive capacity can be attained. The approach of applying the organic 
polysiloxane system spreading solution containing organic polymers, such as an 
approach of drying what applied and gelled the polysiloxane solution as shown in 
JP,8-162450,A, JP,8-59362,A, etc. as the formation approach of porous membrane, 
polystyrene as shown in JP,6-12790,B, or polyethylene, and decomposing an organic 
polymer by heat treatment is proposed. 

[0005] However, the approach of gelling and drying a polysiloxane solution has a 
problem of dispersion or a cone in the membranous property that a process is 
complicated and is acquired. Moreover, by the approach of pyrolyzing an organic 
polymer, since heat treatment of long duration is needed at an elevated temperature 
(about 450 degrees C) in order to decompose an organic polymer completely, when 
process temperature low-temperatureHzes by application of Cu wiring (400 degrees 
C or less), it is thought that application is difficult. Moreover, although it was 
required by LSI made detailed that the diameter of the hole of porous membrane 
should have been controlled to about 1/10nm [ 20 ] or less of wiring spacing and 
wiring width of face, it was impossible to have controlled the diameter of a hole by 
the formation approach of the conventional porous membrane to 20nm or less. 
[0006] 

[Problem(s) to be Solved by the Invention] The quality control with high (450 
degrees C or more are possible) thermal resistance with low (2.5 or less are 
possible) specific inductive capacity suitable as an interlayer insulation film of LSI 
etc. which can manufacture the high-definition film with the sufficient yield easily is 
easy for invention according to claim 1 to 6, and it offers the manufacturing method 
of the low dielectric constant film which was excellent in depressor effect in cost. 
[0007] 

[Means for Solving the Problem] This invention relates to the manufacturing method 
of the low dielectric constant film including the process which etches the bipolar 



membrane which the etch rate to Component B becomes from Component A and 
Component B using the etching reagent which is 10 or more times of an etch rate to 
Component A. Moreover, for this invention. Component A is the following general 
formula (I). 
[Formula 2] 



(n R shows the organic radical of carbon numbers 1-6 independently respectively 
among a general formula (I), and n is the integer of 1-3.) however, the sum total of 
the carbon number of the organic radical R combined with one Si atom — eight or 
less pieces — it is — it is the polysiloxane which consists of unit structure 
expressed, and Component B is Si02 and an etching reagent is related with the 
manufacturing method of the aforementioned low dielectric constant film which is an 
etching reagent containing hydrogen fluoride. 

[0008] Moreover, as for this invention, the presentation of bipolar membrane is 
related with the manufacturing method of the aforementioned low dielectric constant 
film which is 1.2-2.0 mols by Si to 1.0 mols of carbon atoms. Moreover, this 
invention relates to the manufacturing method of the aforementioned low dielectric 
constant film whose etching reagent containing a fluorine is 0.1 - 5% of the weight of 
a hydrofluoric acid. Moreover, this invention relates to the manufacturing method of 
the aforementioned low dielectric constant film whose magnitude of the space 
formed into the low dielectric constant film is the diameter of 20nm or less. 
Moreover, this invention relates to the manufacturing method of the aforementioned 
low dielectric constant film whose specific inductive capacity of the low dielectric 
constant film is 2.5 or less. 
[0009] 

[Embodiment of the Invention] In this invention, if an etch rate [ as opposed to 
Component B in the bipolar membrane which consists of a component A and a 
component B ] is etched by 10 or more times of an etch rate to Component A, the 
various things which have a limit [ be nothing ] can be especially used for 
Component A and Component B. and an etching reagent. At this invention, it is 
necessary to choose the combination of an ingredient suitable about component A 
**, Component B. and an etching reagent, the quicker one of the etch rate of the 
component B to Component A is desirable, and the etch rate of the component B to 
Component A needs to be 10 or more times. 

[0010] As such a combination, the following combination is mentioned, for example. 
(1) Component A : general formula (I), [Formula 3] 



RoSiO 



(I) 



Rr.SiO 



(I) 



(n R shows the organic radical of carbon numbers 1-6 independently respectively 
among a general formula (I), and n is the integer of 1-3.) however, the sum total of 
the carbon number of the organic radical R combined with one Si atom -- eight or 



less pieces — it is — the etching reagent containing the polysiloxane component 
B:Si02 etching-reagentihydrogen fluoride which consists of unit structure expressed 
[001 1] (2) Component A : the etching reagent containing organic polymer component 
B:Si02 etching-reagent:hydrogen fluoride, such as polyimide, the poly quinoline, and 
the poly allyl compound ether [0012] (3) Component A : general formula (I), [Formula 
4] 

Rr.SiO (I) 

(n R shows the organic radical of carbon numbers 1-6 independently respectively 
among a general formula (I), and n is the integer of 1-3.) however, the sum total of 
the carbon number of the organic radical R combined with one Si atom — eight or 
less pieces — it is — organic polymer etching-reagentisolvents (an organic solvent, 
water, etc.) meltable to the polysiloxane component B:solvent which consists of unit 
structure expressed 

[0013] Although it changes also with membraneous qualities when hydrofluoric-acid 
etching of the Si02 film formed with the SOG method and the CVD method is 
carried out, the dirty rate of 0.1 - 5% of the weight of a hydrofluoric acid is about 
100-IOOOOA/minute. The polysiloxane which has an organic radical used as the 
component A of the combination of (1) is hardly etched to it by about 0.1 - 5% of the 
weight of the hydrofluoric acid. Therefore, the combination of (1) is enough as the 
selectivity of etching of Component A and Component B. Since an organic polymer 
is not etched by the hydrofluoric acid about the combination of (2), etch selectivity 
is enough also in this case. Since the polysiloxane which hardened the combination 
of (3) is not dissolved in an organic solvent, etch selectivity is enough if the organic 
solvent which dissolves an organic polymer is chosen. 
[0014] Since Component A is an organic radical content polysiloxane, the 
combination of (1) is excellent in thermal resistance and the mechanical strength in 
an elevated temperature. Moreover, since there is little moisture absorption at the 
time of leaving it in atmospheric air, an organic content polysiloxane can avoid 
problems, such as increase of the dielectric constant by the moisture absorption 
made into the problem of porous membrane, and degasifying from the film. 
Furthermore, since Component B is an ingredient of the same kind in the 
polysiloxane which does not contain an organic radical, it can form easily the bipolar 
membrane of the uniform membraneous quality which Component B distributed 
finely. The space formed by etching Component B is distributed finely, the 
magnitude of each space becomes small, and membranous mechanical strength and 
insulation are improved, so that Component B distributes finely. Moreover, it 
becomes possible to apply as an insulator layer of LSI which has detailed wiring, so 
that the magnitude of each space is small. 

[0015] About the combination of (2), since Component A is an organic polymer, if 
the heat which is the process after etching Component B and forming a low 
dielectric film, and exceeds Tg (glass transition point) starts, the film will carry out 



eburnation, and there is a possibility that a low dielectric may be lost. 
[0016] Although the combination of (3) is excellent in thermal resistance and the 
mechanical strength in an elevated temperature like the combination of (1), in order 
to etch with a solvent, as compared with the combination of (1) and (2) which 
decomposes Si02, etching time becomes long by the hydrofluoric acid. Moreover, 
since the combination of (2) and (3) is the combination of the ingredient with which 
the properties of a polyslloxane and an organic polymer differ, it is difficult for it to 
obtain the bipolar membrane of the uniform membraneous quality which Component 
B distributed finely. 

[0017] From adjustment with the process of LSI, the combination of (1) is most 
suitable for manufacture of the low dielectric constant film by this invention. Here, 
as the formation approach of bipolar membrane, although a CVD method and the 
SOG method can be used, in Component A, the bipolar membrane which Component 
B distributed moderately is obtained, and it is more suitable [ the SOG method ] in 
that the etch rate of the component B to Component A becomes large. Moreover, 
as the formation approach of an organic radical content polysiloxane, the SOG 
method is used from the former and is excellent also in respect of the simplicity of a 
process, and the repeatability of a film property. 

[0018] By the SOG method, a spin coat performs spreading to a substrate using the 
coating liquid (polysiloxane coating liquid) which polysiloxane oligomer dissolved in 
the solvent. In order to obtain the hardening film, after volatilizing a solvent with a 
hot plate, it heats at the temperature of 350 degrees C - about 450 degrees C using 
a furnace. 

[0019] Polysiloxane coating liquid is obtained by adding water and carrying out 
hydrolysis condensation of the alkoxysilane monomer to the bottom of existence of 
a solvent and a catalyst. As for the molecular weight of the polysiloxane to generate, 
at this time, it is desirable to consider as the range of 500-10000 by polystyrene 
conversion. As a catalyst, a nitric acid, an inorganic acid like a phosphoric acid, an 
acetic acid, and an organic acid like a maleic acid can be used. An organic solvent 
can be used as a solvent. As an example, various solvents, such as amide system 
solvents, such as glycol acetate system solvents, such as acetic-ester systems, 
such as fluorine-containing alcohol, such as alcoholic systems, such as a methanol, 
ethanol, propanol. and a butanol, CF3CH20H, CF3CF2CHOH. and 
CF3(CF2)3CH2CH20H. methyl acetate, ethyl acetate, propyl acetate, and butyl 
acetate, ethylene glycol monomethyl acetate, and ethylene glycol diacetate, N. and a 
N-methyl-2-pyrrolidone, and a glycol ether system solvent, are usable. 
[0020] As alkoxysilane monomer for obtaining polysiloxane coating liquid, it is a 
general formula (11). [Formula 5] 
RoS i COR' (n) 

(n R shows the organic radical of carbon numbers 1-6 independently respectively 
among a general formula (II), R* shows the alkyi group of carbon numbers 1 -3. and n 



is the integer of 0-3.) however, the sum total of the carbon number of the organic 
radical R combined with one Si atom — eight or less pieces — it is — the 
alkoxysilane expressed can be used and these can be used combining two or more 
kinds. 

[0021] There is the following as an example of such alkoxysilane monomer. Tetra- 
alkoxysilane, such as a tetramethoxy silane, a tetra-ethoxy silane. and tetra- 
propoxysilane MonoalkyI trialkoxysilane, such as methyl trimetoxysilane, methyl 
triethoxysilane, and hexyl trimethoxysilane DialkyI dialkoxy silanes, such as dimethyl 
dimethoxysilane, diethyl diethoxysilane, and dimethyl diethoxysilane The alkoxysilane 
which has rings, such as phenyl trimethoxysilane, phenyl triethoxysilane, and 
methylphenyl trimethoxysilane, Fluoro alkyi silanes, such as trialkyi mono- 
alkoxysilane, such as a trimethyl monochrome methoxy silane and a triethyl mono- 
methoxy silane, trifluoropropyl trimetoxysilane, and pentafluoro PUCHIRU 
trimethoxysilane 

[0022] In these alkoxysilane, trialkyi mono-alkoxysilane is useful in order to raise the 
etch selectivity of Component A and Component B, but if it adds too much, since an 
adhesive property with the substrate of bipolar membrane will fall, it is desirable to 
consider as less than [ of the whole alkoxysilane used in order to obtain polysiloxane 
coating liquid / 5 mol % ]. 

[0023] The general formula used as Component A (I) 
[Formula 6] 

(I) 

(n R shows the organic radical of carbon numbers 1-6 independently respectively 
among a general formula (I), and n is the integer of 1-3.) however, the sum total of 
the carbon number of the organic radical R combined with one Si atom — eight or 
less pieces — it is — with the polysiloxane which consists of unit structure 
expressed As an approach of obtaining the polysiloxane coating liquid for forming the 
bipolar membrane which consists of Si02 of Component B Alkoxysilane (alkoxysilane 
monomer: n removes the thing of 0 among the alkoxysilane expressed with a general 
formula (II)) required for Component A After carrying out hydrolysis condensation of 
the tetra-alkoxysilane required for Component B separately, the approach of mixing 
both and the approach of mixing alkoxysilane required for Component A and tetra- 
alkoxysilane required for Component B, and carrying out hydrolysis condensation to 
coincidence are mentioned. 

[0024] It is desirable that the oligomer in which it reacts to by the quiet reaction 
condition, and many components A are contained by the latter approach using the 
reactant difference in the alkoxysilane of Component A and Component B. and the 
oligomer in which many components B are contained are formed. Usually, by being 
used, by the reaction condition, since the reactivity of the tetra-alkoxysilane of 
Component B is higher than the reactivity of the alkoxysilane of Component A. the 
reaction of the alkoxysilane of Component B tends to occur in early stages of a 



reaction, and the oligomer in which many components B are contained is formed. By 
this approach, since the bipolar membrane which Component B distributed more 
finely rather than the approach of performing the reaction of Component A and 
Component B separately is obtained, the low dielectric constant film which the 
space in which Component B is etched and formed distributed more finely is 
obtained. It is possible to control the magnitude of space by this approach by 
applying as an interlayer film of LSI in diameter of 20nm or less which is the 
desirable range. 

[0025] The method of obtaining the low dielectric constant film of this invention 
using the obtained polysiloxane coating liquid is as follows. The spreading film is 
formed in a substrate with the spin coat of 1 000 - 5000rpm using polysiloxane 
coating liquid. Then, a solvent is volatilized with a hot plate, 0.5hr-2.0hr is heated at 
350 degrees C - 450 degrees C among nitrogen-gas-atmosphere mind using a 
furnace, and the hardening film (bipolar membrane) is obtained. When heating of 400 
degrees C or more cannot be performed at this time, 350 degrees C - 400 degrees 
C heating may be used. 

[0026] Next, this hardening film is etched with the etching reagent containing 
fluoride water. Although there will be especially no limit if the temperature at this 
time is for 20-30 degrees C, to be maintained at fixed temperature is more desirable 
in respect of repeatability. Although the concentration in the case of using a 
hydrofluoric acid should just decide to become die length with the suitable 
processing time among 0.1 - 5 % of the weight, if concentration is too high, the 
selectivity of etching of Components A and B may be spoiled. Moreover, 0.1 - 10% of 
the weight of the ammonium fluoride water solution with which the suitable 
processing time is acquired instead of a hydrofluoric acid may be used. 
[0027] Etching time decides on required time amount from change of the stress of 
the hardening film, and a refractive index. It turns out that stress and a refractive 
index fall and it becomes fixed soon as etching time will become long, if the relation 
of etching time, stress, and a refi^active index is investigated. It is desirable to make 
into etching time time amount from which this stress and a refractive index will not 
change. Since the film may separate from a substrate if etching is continued even 
after stress and a refractive index become fixed, it is not desirable to lengthen 
etching time too much. A membranous refractive index can be measured by the 
ellipsometer and stress is called for by measuring the camber of a wafer. 
[0028] Many low dielectric constant film obtained by carrying out Component B after 
etching according to the production conditions of the synthetic conditions of 
polysiloxane coating liquid, a presentation, and the hardening film etc. may have a 
Si-OH end. In that case, since the membranous amount of moisture absorption 
increases, when a membranous low dielectric is spoiled or the multilayer 
interconnection of LSI is formed, the problem that the defective continuity of wiring 
cuts with the effect of degasifying arises. In that case, it is processing using 
hexamethyldisilazane (HMDS), and it is changing a Si-OH end into Si-OH (CH3)3, 



and it is possible to reduce membranous moisture absorption. The approach of 
exposing to the steam of HMDS can be used for an art, heating a wafer at 80 
degrees C - about 1 20 degrees C with a hot plate. After exposing a wafer to the 
steam of HMDS, in order to promote the reaction of HMDS and to remove 
superfluous HMDS, it heats at 150 degrees C - about 200 degrees C. 
[0029] In order to remove during etching the moisture which stuck to the film finally, 
0.5hr-1 .Ohr is heated at 350 degrees C - 450 degrees C among nitrogen-gas- 
atmosphere mind using a furnace. When heating of 400 degrees C or more cannot be 
performed at this time, even 350 degrees C - 400 degrees C heating is enough. 
[0030] It is desirable that the presentation of the bipolar membrane which consists 
of a component A and a component B using the above-mentioned approach is [ Si ] 
1 .2-2.0 mols to 1 .0 mols (organic radical R origin in a general formula (I)) of carbon 
atoms. Adjustment to this range can be performed by adjusting the blending ratio of 
coal of a raw material. Moreover, the check of a presentation of bipolar membrane 
can be performed by the FT-IR method, an elemental-analysis method, etc. 
[0031] There is an inclination which becomes [ Component B ] is it hard to be 
etched that Si (silicon atom) is less than 1 .2 mols to 1 .0 mols (carbon atom) of C. On 
the contrary, when Si exceeds 2.0 mols to 1 .0 mols of C, there is an inclination for 
the consistency of the low dielectric constant film obtained to fall too much, and for 
mechanical strength to fall remarkably, or for the whole bipolar membrane to be 
etched. Si of especially the desirable range is 1.2-1.8 mols to 1.0 mols of C in 
respect of coexistence of the reduction in a dielectric constant, and mechanical 
strength. Moreover, the magnitude of each space especially in the film is 20nm or 
less as an insulator layer of LSI which has detailed wiring, and Si of the range 
desirable in order that a dielectric constant may obtain 2.5 or less film is 1.3-1.6 
mols to 1 .0 mols of C. Furthermore, the magnitude of each space in the film which 
was suitable especially as an insulator layer of LSI which has detailed wiring is 1 0nm 
or less, and Si of the range desirable in order that a dielectric constant may obtain 
2.5 or less film is 1.3-1.5 mols to 1.0 mols of C. 

[0032] To 1.0 mols (organic radical R origin in a general formula (I)) of carbon atoms, 
if it is within the limits whose Si is 1.2-2.0 mols, there will be especially no limit in 
the mole ratio of Si of the component A origin, and Si of the component B origin, but 
when the ratio of Si and C in bipolar membrane is fixed, there is an inclination for 
Component B to be easy to etch the one where the mole ratio of Si of the 
component B origin to Si of the component A origin is larger. Especially the desirable 
range is 0.4 mols or more as an amount of Si of the component B origin to one mol 
of Si of the component A origin. 

[0033] When etching Component B with the etching reagent containing fluoride 
water, if etching time is too long, the film may exfoliate from a substrate. Moreover, 
since the dielectric constant of the film which will be obtained if etching time is too 
short may become high, the margin of the optimal etching time may be small. In that 
case, it is effective to form thinly in a lower layer the bipolar membrane whose Si to 



1.0 mols of C is 0-1.2 mols. In the etching reagent used here, this film is hardly 
etched, but with the upper film, with the ingredient of a same system, since adhesion 
is good, it can prevent exfoliation of the film under etching. Since the specific 
inductive capacity of the bipolar membrane whose Si to 1.0 mols of C is 0-1.2 mols 
is three or less, if thickness is thin, the effect of the effective dielectric constant 
increase on the whole cascade screen is small. 

[0034] Although it is more desirable to use a DAMASHIN process when applying the 
low dielectric constant insulator layer by this invention to the multilayer 
interconnection of LSI, it is also possible to form metal wiring previously, and to etch 
and form the narrow part during pad wiring during wiring into a low dielectric 
constant with the polysiloxane solution in this invention. 
[0035] 

[Example] Hereafter, an example explains this invention. 

To an example 1 - one mol of 8 monomethyl trimethoxysilane, zero mol of 0.2 mols 
of 0.4 mols of 0.6 mols of tetramethoxy silanes was added, polysiloxane coating liquid 
was adjusted, and polysiloxane coating liquid **, **, **, and ** were obtained. 
Adjustment was performed by dropping the water which dissolved the maleic acid as 
a catalyst, agitating within a flask by mixing monomethyl trimethoxysllane, a 
tetramethoxy silane, and the propylene glycol monopropyl ether as a solvent. The 
atmospheric temperature of the laboratory at this time is 23 degrees C, and 
temperature control by the bus of a flask was not performed. The amount of the 
added water is the alkoxy group and equimolar of the used alkoxysilane, and the 
maleic acid was made into 0.01 mols to 1.0 mols of alkoxysilane. It was made for the 
nonvolatile matter concentration calculated having assumed that all alkoxysilane 
carried out hydrolysis condensation of the concentration of coating liquid to become 
18% of the weight. 

[0036] After dropping termination of water and a catalyst, after agitating for about 2 
hours, it copied to the well-closed container and neglect was performed for five 
days at 23 degrees C. The number average molecular weight at that time (it is the 
same the value which measured and carried out polystyrene conversion with gel 
permeation chromatography, and the following) was between 800-2000. It was kept 
with the freezer (-18 degrees C) after that. 

[0037] The polysiloxane solution A only using monomethyl trimethoxysilane and the 
polysiloxane solution B only using a tetramethoxy silane were compounded, both 
were mixed to one mol of monomethyl trimethoxysilane by the ratio from which a 
tetramethoxy silane becomes 0.22 mols. 0.45 mols. and 0.67 mols, and polysiloxane 
coating liquid **. **. and ** were obtained. Adjustment of the polysiloxane solution 
A and the polysiloxane solution B was performed on the same approach and 
conditions except for polysiloxane coating liquid and **, and the following 

provisos. However, after dropping termination of water and a catalyst, after agitating 
for about 5 hours, the polysiloxane solution A and the polysiloxane solution B were 
mixed, and polysiloxane coating liquid **. **, and ** were adjusted. 



[0038] The number average molecular weight of 500 and the polysiloxane solution B 
of the number average molecular weight of the polysiloxane solution A at this time 
was 900. After agitating after adjustment about 30 minutes, it was moved to the 
well-closed container and performed neglect for five days at 23 degrees C. The 
number average molecular weight of polysiloxane coating liquid [ at this time ] **, **, 
and ** was between 800-2000. It was kept with the freezer (-18 degrees C) after 
that. 

[0039] The polysiloxane coating liquid which added 0.5 mols of tetramethoxy silanes 
was adjusted to one mol of monomethyl trimethoxysilane, and 0.2 mols of dimethyl 
dimethoxysilane, and polysiloxane coating liquid ** was obtained. Performing 
adjustment like coating liquid ** - **, the number average molecular weight after 
neglect was 1 200 for five days. 

[0040] The film was formed with the spin coat method using polysiloxane coating 
liquid ** - **. The substrate used the silicon wafer of raise in basic wages. The 
thickness after 400-degree-C hardening adjusted the spreading rotational frequency 
for every coating liquid so that it might become about 4500-5000A. Behind the spin 
coat performed BEKU of 1 50 degree-C/30sec and 250 degree-C/80sec 
continuously with the hot plate. The last hardening processed 400 degree-C/lhr in 
nitrogen-gas-atmosphere mind using the vertical mold furnace. A measurement 
result is shown for the stress of the film after hardening, and a refractive index in 
Table 1. 

[0041] The hardening film was etched using 1.0% of the weight of the hydrofluoric 
acid. Although etching was performed for 4 minutes about polysiloxane coating liquid 
** and **, stress and a refractive index did not change. About the film of 
polysiloxane coating liquid ** - **, stress and a refractive index fell by etching to it. 
As a result of investigating the relation of change of etching time, stress, and a 
refractive index, the film of polysiloxane coating liquid **, **, and ** settled in the 
value with fixed stress and refi^active index by etching for 2 - 3 minutes. Moreover, 
as for polysiloxane coating liquid ** - **, stress and a refractive index became fixed 
in 30 - 40 seconds. Etching of the film of polysiloxane coating liquid ** - ** was 
ended in the place where stress and a refractive index became fixed. By all the film 
of coating liquid ** - **, and the ellipsometer, although a refractive index and 
thickness were measured to coincidence, even if it performed fluoric acid etching, 
thickness did not decrease. 

[0042] It produced each two wafers which performed hydrofluoric-acid etching, and 
one sheet was processed by HMDS among those. Using the hot plate attached to 
the function which can introduce HMDS into the interior of the cover surrounding a 
hot plate, processing for 1 00 degrees C / 2 minutes was performed in the HMDS 
ambient atmosphere, and, subsequently the hot plate of nitrogen-gas-atmosphere 
mind performed processing for 160 degrees C / 2 minutes. Change of a refractive 
index was not seen by the adhesion promoter coat, either. 

[0043] the film of etching by the hydrofluoric acid or after an adhesion promoter 



coat, polysiloxane coating liquid ** - ** — a vertical mold furnace — using — 
nitrogen 400 degree-C/lhr — having processed . The stress, the refractive index, 
and thickness after this heat treatment were the same as the stress after etching or 
an adhesion promoter coat, a refractive index, and thickness. The stress refractive 
index after the 2nd heat treatment is shown in Table 1. 

[0044] The dielectric constant was measured one day after the 2nd heat treatment. 
The capacity of the capacitor which forms aluminum electrode with about 1 500A [ in 
thickness ] and a diameter of 2mm on the film, and is formed with aluminum 
electrode and Si substrate was measured. A dielectric constant measurement result 
is shown in Table 1 . 



[0045] 
[Table 1] 
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[0046] For the result of having measured the specific inductive capacity of the film 
which carried out 400 degrees C in nitrogen-gas-atmosphere mind / Ihr hardening 
of the coating liquid formed with the spin coat using polysiloxane coating liquid ** 
and ** at the vertical mold furnace, the hardening film of coating liquid *♦ was [ the 
hardening film of 2.7 and coating liquid ** ] 2.9. By the hardening film obtained from 
coating liquid ** and ** as compared with the result of Table 1 , it turns out that the 
decline in the specific inductive capacity by hydrofluoric-acid etching does not take 
place. Moreover, about these film, it turns out that change of stress and a refractive 
index has not broken out by etching, either. By the film obtained from coating liquid 
** and **, or there is no Si02 component without an organic radical, since it is few, 
it is thought that etching of Si02 component did not take place. 



[0047] Since decline in stress and a refractive index lias occurred by etching, the 
film obtained from polysiloxane coating liquid and is considered that Si02 
component without an organic radical is etched. Although it is thought that the 
presentation of the film which remains after etching is close to the presentation of 
the film obtained from coating liquid **, the specific inductive capacity after etching 
is considered that the membranous consistency is falling as compared with 2.2-2.3, 
and the film obtained from coating liquid since it is low. 

[0048] The IR spectrum before and behind etching was measured about the film 
obtained from polysiloxane coating liquid **-**. The strength of the absorption peak 
of the organic radical origin of the hardening film obtained from coating liquid ** and 
** is before and after etching, and did not change. It was comparable as the 
strength of the absorption peak of the organic radical origin of the hardening film 
with which the strength of the absorption peak of the organic radical origin after 
etching of coating liquid ** and ** is obtained from coating liquid ** to it. 
[0049] About the film after etching obtained from polysiloxane coating liquid **, 
since it is not based on the existence of an adhesion promoter coat but the 
dielectric constant of 2.2 is obtained, there are few Si-OH ends in the film, and 
moisture absorption is considered that little good membraneous quality is obtained. 
Moreover, although the dielectric constant shows the low value 2.3 even when he 
has no adhesion promoter coat about the film of polysiloxane coating liquid **, the 
dielectric constant is falling further by performing an adhesion promoter coat. In the 
condition without an adhesion promoter coat, a Si-OH end exists in the film, and 
since the dielectric constant increased according to moisture absorption, this is 
considered. 

[0050] About the film of polysiloxane coating liquid ** - **, stress and a refractive 
index fell by etching and, in with an adhesion promoter coat, specific inductive 
capacity also fell as compared with 2.9 of coating liquid **, When you have no 
adhesion promoter coat, a Si-OH end exists in the film, and since the dielectric 
constant increased according to moisture absorption, the thing with high specific 
inductive capacity is considered, moreover, since the film of coating liquid ** has 
few Si02 components without an organic radical like the film of coating liquid **, the 
specific inductive capacity obtained has become height — it thinks. 
[0051] The cross section of the film of adhesion promoter coat nothing after the 2nd 
hardening obtained from polysiloxane coating liquid **-** was observed by SEM. As 
a result of taking a photograph by one 100,000 times the scale factor of this, by the 
film of coating liquid **, **. **, and **, it was observed that a hole with a diameter 
of 20nm or less is in a cross section. The sample of ** had most holes and **, **, 
and ** were comparable. The magnitude of a hole was lOnm or less in diameter 
altogether by the film of coating liquid **. By the film of coating liquid **. **. and **, 
most diameters of a hole were lOnm or less, 10-20nm things were very few. and 
what has a larger **** (they are ten or less pieces in the cross section of 2 0.45 
micrometers) and a larger diameter than 20nm was not observed. By the film of 



coating liquid **, and the hole was not observed by one 100,000 times the 
scale factor of this in a cross section. 

[0052] When applying as an insulator layer of LSI made detailed, since 20nm or less 
is desirable as magnitude of the hole in the film and especially a desirable thing is 
lOnm or less, the **** dielectric constant film obtained from coating liquid **. **, 

and can be applied as an interlayer insulation film of LSI. 
[0053] Moreover, the obtained low dielectric constant film can be formed with the 
curing temperature of 400 degrees C, and since the used polysiloxane has the 
thermal resistance of 600 degrees C or more, it is suitable for both of aluminum 
wiring with high process temperature, and Cu wiring with low process temperature of 
the combination. Even if it actually carried out 450 degrees C in nitrogen-gas- 
atmosphere mind / 1 hr processing of the **** dielectric constant film obtained from 
coating liquid **, **, **, and ** at the vertical mold furnace, change of thickness 
and a refractive index did not break out. 
[0054] 

[Effect of the Invention] the quality control with high (450 degrees C or more are 
possible) thermal resistance with low (2.5 or less are possible) specific inductive 
capacity with the manufacturing method of the low dielectric constant film according 
to claim 1 to 6 suitable as an interlayer insulation film of LSI etc. which can 
manufacture the high-definition film with the sufficient yield easily — easy — cost - 
- depressor effect — excelling . 



[Translation done.] 



